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ABSTRACT
Objective: To study the feasibility and cost-effectiveness of the self-care hemodialysis program in a
satellite dialysis center.
Patients and methods: The Ha Kwai Chung (HKC) Renal Dialysis Centre, a satellite dialysis unit of
Princess Margaret Hospital, has been in operation since October 1996 providing chronic hemodialysis
support to 24 end-stage renal disease (ESRD) patients. ESRD patients with a mean age of 47.3
were stabilized in Princess Margaret Hospital before transferring to the HKC Renal Dialysis Centre.
All patients were trained for self-care hemodialysis procedures. Each patient initially received
close supervision from the renal nurse. The acceptability and advantages of the self-care model
were studied by a questionnaire survey. The socioprofessional rehabilitation status was analyzed.
The cost of each hemodialysis session was compared with two other satellite dialysis centers
practicing the hospital full supported-care model.
Results: 67% (16/24) of patients could perform at least 80% of the self-care procedures. There was
no complication during the dialysis procedures. Ability to learn self-care hemodialysis did not
appear to correlate with intelligence but was closely related to motivation and learning environment.
Second, survey showed that 90% (18/20) of patients were satisfied with the self-care program.
This program helped them to gain more knowledge on dialysis and dialysis-related complications.
Moreover, they had attained locus of control over dialysis treatment. Their self-confidence and self-
esteem were strengthened. Third, socioprofessional rehabilitation showed that 66.6% of patients
retained the full-time job or housekeeping, 16.6% was unemployed and 12.5% was disabled. Fourth,
cost analysis showed that the cost of each hemodialysis treatment in HKC Renal Dialysis Center
was 28.4% lower than that in two other satellite dialysis centers in Hong Kong.
Conclusions: All treatment modalities of ESRD are complementary to each other.  Self-care
hemodialysis is feasible and cost-effective. It promotes rehabilitation, increases self-esteem and
the locus of disease control of ESRD patients. It provides an ideal support for the young continuous
ambulatory peritoneal dialysis (CAPD) patients who have failed in peritoneal dialysis and who
have already got used to self-care home dialysis treatment.
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INTRODUCTION
Patients suffering from end-stage renal disease (ESRD)
require dialysis to support their lives. Dialysis can either
be in the form of peritoneal dialysis or hemodialysis.
Hemodialysis can be carried out in hospital, at home or
at satellite centers. In Hong Kong, there are around 3000
ESRD patients on dialysis under the Hospital Authority
Dialysis Program. Of them, 80% are on peritoneal
dialysis whereas there are only 20% on hemodialysis.
Cost analysis from the Hospital Authority Patient Related
Group (PRG) data showed that continuous ambulatory
peritoneal dialysis (CAPD) is the most economic form
of dialysis therapy. Indeed, the cost for supporting a
patient on hospital hemodialysis is more than double the
cost of treating a CAPD patient. (PRG cost for each
ESRD patient including hospitalization cost in 1997 to
1998 is HK$103,619/year for CAPD, HK$257,951/year
for hemodialysis). This certainly accounts for one of the
major reasons of why CAPD is the predominant
treatment modality in Hong Kong. However, with the
increase in the CAPD population, there is a need for a
back-up hemodialysis program for those patients who
have failed in CAPD treatment. Self-care hemodialysis
satellite centers with less attending medical and nursing
staffs very likely may provide an alternative mode of
dialysis therapy to the ESRD patients. Moreover, studies
have shown that self-care patients have greater potential
for rehabilitation, independence and a better quality of
life (1,2). This study is to investigate the feasibility and
cost-effectiveness of a self-care hemodialysis program
in a satellite dialysis center compared to a full-nursing-
care hemodialysis program.
PATIENTS AND METHODS
The Ha Kwai Chung (HKC) Renal Dialysis Centre, a
satellite dialysis unit of Princess Margaret Hospital, has
been in operation since October 1996, providing chronic
hemodialysis support to 24 ESRD patients. It provided
hemodialysis service on one shift basis. The patient-to-
nurse ratio was 3.6. Renal patients with a mean age of
47.3 +11.2 with a mean duration on dialysis of 73.8 +37.5
months were stabilized in Princess Margaret Hospital
before transferring to the HKC Renal Dialysis Centre.
Most of these patients had failed in CAPD treatment and
were switched over to chronic hemodialysis. All patients
were trained for self-care hemodialysis procedures which
included weighing, blood pressure, pulse and temperature
checking, trolley preparation, priming of dialyzers and
postpriming testing, testing for residual disinfectant,
blood line and dialyzer setting up, conductivity setting,
heparin dosage and heparin syringe setting up,
ultrafiltration volume adjustment and stop bleeding over
venepuncture site by compression after hemodialysis.
They all used the Gambro AK90 hemodialysis machines.
Each patient initially received close supervision from the
renal nurses. All finished procedures were checked. The
training and supervision usually took about 4 weeks. The
acceptability and advantages of the self-care model were
studied by a questionnaire survey. The socioprofessional
rehabilitation status was analyzed. The cost of each
hemodialysis session was compared with two other
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satellite dialysis centers practicing the hospital full
supported-care model utilizing the cost data analysis by
the Hospital Authority in December 1997.
RESULTS
Twenty-four patients were recruited in the study (Table
1). The mean age was 47.3 +11.2 years old . The numbers
of male and female patients were about equal. Twenty-
one patients were switched over to hemodialysis due to
failure of CAPD treatment, two from failed renal
transplantation and one patient had hemodialysis as
primary renal replacement therapy. All patients were
adequately dialyzed with satisfactory KT/V, SRI and
nPCR (Table 2); 72% of the patients could achieve the
standard of interdialytic weight gain of less than 1 kg
per day.
Of the patients, 67% (16/24) could perform at least 80%
of the self-care procedures (Table 3). More difficult
procedures such as the heparin dosage preparation and
adjustment of ultrafiltration volume were successfully
handled by slightly less than 50% of the patients. Even
though the illiterate patients had some difficulty in
learning, the patient's ability to perform safe self-care
hemodialysis did not appear to correlate with intelligence
in general but was closely related to motivation and
learning environment. For the past 2 years, there was no
complication resulting from the self-care treatment in
HKC  Renal Dialysis Centre.
Ninety percent of the patients were satisfied with the
self-care program (Table 4). There was a good patient-
staff rapport. Through self-care hemodialysis, most
patients gained knowledge on dialysis treatment and
dialysis-related complications. Moreover, they had
attained locus of control over dialysis treatment. This
had strengthened their self-esteem and confidence that
help them integrate back to the society.
Five patients retained their job and were employed full
Table 1. Patients in Self-care hemodialysis in HKC Renal Dialysis
Centre.
Age of patient (years) 47.3 +11.2
Male/female 11/13
Duration on dialysis (months) 73.8 +37.5
Convert from failed CAPD 21
Convert from failed transplant 2
Hemodialysis as primary renal replacement therapy 1
Table 2. The results of the patients treated with self-care
hemodialysis in HKC Renal Dialysis Centre
Adequacy of dialysis HD 2 x / week HD 3 x / week
Weekly Kt/v 3.55 +0.53 4.50 +0.7
Weekly SRI 1.37 +0.15 2.07 +0.25
nPCR (g/kg/day) 0.99 +0.19 1.53 +0.17
Methods of calculation
1. Single-pool Kt/V
Kt/V = - In ( Ct/Co - 0.008 t ) = ( 4 - 3.5 Ct/Co ) x UF/W
2. Solute removal index
SRI = (R - G x td)/(C x V)
3. Normalized protein catabolic rate
nPCR = 0.538 U/V + 0.17
Table 3. Patients' performances in self-care hemodialysis
procedures (n=24).
The procedures Succeeded
Predialysis weighing 24
Vital sign checking 24
Trolley preparation 24
Priming of dialyzers 20
Postpriming testing 22
Bloodline setting 20
Conductivity setting 17
Heparin dosage preparation 11
Heparin syringe setting 18
Ultrafiltration volume adjustment 10
Stop bleeding over venepuncture site by 19
   compression after hemodialysis
Table 4. Self-care hemodialysis questionnaires survey results
(n=20).
Overall satisfaction 18 (90%)
Better patient-staff rapport 19 (95%)
Improved sense of belonging to 19 (95%)
   the dialysis center
Staff teaching acceptability 20 (100%)
Improved running of the service while 19 (95%)
   meeting the needs of dialysis patients
Competence in priming of dialyzers 18 (90%)
Improved knowledge about principles 17 (85%)
   of hemodialysis
Improved knowledge about complications 20 (100%)
   of hemodialysis
Improved fluid and diet compliance 19 (95%)
Improved confidence and locus of control 17 (85%)
   over dialysis treatment
Strengthen self-esteem and confidence 19 (95%)
   to be integrated back to the society
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time. Eleven patients maintained the active role of
housekeeping. Seven were unemployed or disabled and
one patient had retired. This result was comparable to
the socioprofessional rehabilitation status of the 113
patients receiving dialysis in the satellite self-care
hemodialysis center in University of St. Luc at Brussels
of Belgium (Table 5).
In December 1997, with the original objective to study
the feasibility of setting up a cost-effective self-care
hemodialysis model, the Hospital Authority analyzed the
cost of three satellite hemodialysis centers in Hong Kong.
HKC Renal Dialysis Centre practiced the self-care model
with less nursing staffs, whereas the other two centers
practiced the conventional full supported-care model.
The cost analysis included staff salaries, drugs,
consumables and operating costs. Results showed that
each hemodialysis session cost was less at HKC Dialysis
Center, which was HK$1,232, as compared to the other
two centers, which were HK$1,571 and HK$1,599.
DISCUSSION
With the improving renal service in Hong Kong, there
have been an escalating number of ESRD patients on
dialysis. Nowadays, patients are recruited into the dialysis
program of the public hospitals irrespective of age and
comorbid conditions. CAPD has become the primary
renal replacement therapy because it is the cheapest mode
of dialysis and it is an effective form of treatment. The
brief time required for training and the fact that patients
can do this treatment themselves without assistance are
also the other major advantages compared with in-center
hemodialysis. The experience of the renal staff and the
good outcome have also contributed to the success of
CAPD in Hong Kong. However, some patients may not
be suitable for CAPD treatment either because of the
primary defect of the peritoneum or because of secondary
failure due to repeated peritonitis or aging of the
per i toneum.  These  pat ients  require  back-up
hemodialysis. This is especially important in Hong Kong
where the cadaveric organ donation rate is low.
Hospital hemodialysis is expensive and should be
reserved for acute and chronically ill patients. Home
hemodialysis is the cheapest mode of dialysis. However,
it is not popular in Hong Kong because of the expensive
hemodialysis machine and reverse osmosis unit that the
patient has to pay for. Space problem and the need of a
helper have also hindered the development of the home
hemodialysis program. Self-care hemodialysis in satellite
centers probably is the answer to these problems. Goeree
R et al analyzed the cost of alternative dialysis modalities
for the treatment of ESRD. He found that it was less
expensive for self-care hemodialysis compared to
hospital hemodialysis on average cost per patient year
and per dialysis treatment cost (3). Wauters et al reported
that the annual intake of new patients could be managed
without increasing the number of hospital dialysis beds
but by a regionalized self-care hemodialysis program in
Ontario of Canada (4). The cost-saving when compared
to center dialysis treatment could be as much as 37%.
Apart from cost reduction, patient's participation in the
dialysis program may contribute to patients '
rehabilitation. Patients learn new skills and develop
confidence in their abilities to control their own treatment
and eventually much of their life. Meers et al studied the
health-related quality of life (HRQOL) in patients trained
for self-care hemodialysis in satellite centers and
concluded that this group of patients experienced better
subjective quality of life, patient autonomy and sense of
control than their full-care counterparts did (5).
Our study was a pilot self-care hemodialysis program
because most of the hemodialysis patients in Hong Kong
received full-nursing support during hemodialysis
treatment either in hospital or in satellite dialysis units.
CAPD, which is the major dialysis treatment in Hong
Kong, is also a self-care home dialysis program. Though
hemodialysis procedures are more complicated, the same
concept can be applied to patients receiving hemodialysis
especially after conversion from CAPD therapy because
they have already got used to the self-care program at
home. The program was not a fully self-care program
because some of the procedures still required the support
of the renal nurses. These included cannulation of fistula,
rinse-back and dismantling of the dialyzer and bloodline
at the end of hemodialysis. Most of the Chinese patients
did not have the courage to cannulate themselves.
Caucasian patients might have the same problem. Most
of the patients felt weak after dialysis and it would be
safe as a start to let the nurse to do the rinse-back and
dismantling after the hemodialysis treatment. Intelligence
did not appear to be a major obstacle in learning.
Motivation and the learning environment were more
important.
Our survey focused on two areas, namely the
acceptability of the self-care program from the patient's
Table 5. The comparison of the result of self-care hemodialysis in
HKC Rental Dialysis Centre and that in U.St. Luc, Brussels.
HKC, Hong Kong U. St. Luc, Brussels
(n=24 ) (n=113)
Full time work and 66.6% 67.3%
   house keeping
Unemployed 16.6% 15%
Disabled 12.5% 0.9%
Retired 4.1% 16.8%
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perspective and the advantages on patient's psychosocial
and vocational rehabilitation. The result was encouraging
and patients had found this useful in strengthening their
knowledge about dialysis, maximizing the locus of
control and patient's autonomy. This might help them
integrate back into the society. A properly conducted
survey using the standard quality of life tool, for example
KDQOL, might help to address the impact of the self-
care program on the quality of life of our patients better.
The result of the socioprofessional status was also quite
satisfactory. Of the patients, 65.8% were able to keep on
the productive activities they had before the onset of the
treatment.  This result  was comparable to the
socioprofessional status of the 113 patients receiving
dialysis in the self-care center in University of St. Luc at
Brussels presented by T. Goovaerts at the Self-Care
Hemodialysis Symposium organized by the Hong Kong
Society of Nephrology in April 1998 (Table 5).
The cost of running a dialysis unit depends on a large
number of factors, which include staff salaries, drugs,
consumable, operating cost and overhead. However, the
major cost factor is still staff cost. By reducing the
number of attending staff in a self-care model, the cost
of running a dialysis unit should be decreased. This was
confirmed by the health-economic study by the Goeree's
group (3). The cost of the self-care hemodialysis model
at HKC dialysis center would serve as a reference only
because all three dialysis centers had not optimized their
hemodialysis service at the time of calculation in
December 1997. Most important of all, we have
demonstrated that self-care hemodialysis is safe and
without major complication.
CONCLUSION
In summary, self-care hemodialysis in a satellite dialysis
center is feasible and cost-effective. It promotes
rehabilitation and increases the self-esteem and locus of
disease control of ESRD patients. It provides an ideal
support for those patients who fail in CAPD treatment
and are well acquainted with the self-care dialysis
treatment at home.
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